Introduction {#S0001}
============

Tamoxifen is one of the most commonly used oral nonsteroidal anti-estrogenic agents that has been used extensively for hormonal adjuvant therapy in breast cancer.[@CIT0001],[@CIT0002] Oncologists also currently prescribe it for patients with ductal carcinoma in situ of breast cancer, patients at risk for invasive form, and presence of a metastatic lesion of this tumor.[@CIT0001] Furthermore, there are other uses of Tamoxifen including management of malignant central nervous system (CNS) gliomas, treatment of infertility and precocious puberty.[@CIT0002]

Some of the most important side effects of this drug are; major depression, thromboembolic events, and endometrial cancer.[@CIT0002] Ocular side effects also have been reported including vortex keratopathy, cataract, optic neuritis, and retinopathy.[@CIT0003] Crystalline retinopathy is the most common retinal side effect of this drug. Other side effects in the retina are pseudocysts foveal cavitation, cystoid macular edema, photoreceptor disruption and Pachychoroid pigment epitheliopathy (PPE).[@CIT0003]--[@CIT0007]

Based on previous reports, "Tamoxifen induced photoreceptor attenuation" is an irreversible event.[@CIT0003]--[@CIT0006] Herein, we describe a case of breast cancer with pachychoroid pigment epitheliopathy and photoreceptor attenuation secondary to 7 years' Tamoxifen consumption in which, after discontinuing of the drug partial photoreceptor recovery happened.

Case Report {#S0002}
===========

A 49-year-old Iranian woman was referred to our clinic for evaluation and treatment of gradual and progressive visual acuity decrease of both eyes (more prominent in right eye) in the past 5 years. Best-corrected visual acuities (BCVA) was 20/100 in the right eye and 20/25 in the left eye (she stated that visual acuity was 20/20 in both eyes on examination recorded 5 years ago).

Due to breast cancer, the patient had a history of right breast mastectomy 7 years ago. She also underwent systemic adjuvant chemotherapy for 6 months after mastectomy and subsequently underwent Tamoxifen therapy (20 mg per day) during this period. The cumulative dose of Tamoxifen was 51.1 grams. There was no history of corticosteroid usage.

Anterior segment examination was unremarkable but, the fundus examination showed bilateral macular pigmentary changes with diffuse tiny yellow crystals and reduced macular tessellation ([Figure 1](#F0001){ref-type="fig"}).Figure 1Fundus photograph of left eyes (**A**) demonstrating macular pigmentary changes with diffuse tiny yellow crystals (yellow arrow) and reduced macular tessellation. The fundus photography of the left eye (**B**) shows fewer changes.

On fundus autofluorescence (FAF), stippled hypo and hyper autofluorescence area were noticeable in the macular area of the right eye with patchy hyperautofluorescence area inferior to the fovea.

There was no significant change in autofluorescence pictures of the left eye ([Figure 2](#F0002){ref-type="fig"}). Infrared reflectance (IR) images revealed irregular hyperreflective and hyporeflective lesions bilaterally. On spectral-domain optical coherence tomography (SD-OCT) (Spectralis OCT; Heidelberg Engineering, Heidelberg, Germany) there was retinal pigment epithelium (RPE) abnormality and ellipsoid zone discontinuity accompanied with retinal thinning that was more prominent in the right eye. Mild thickening of Haller's layer was detectable exactly beneath the lesions by enhanced depth imaging OCT (EDI-OCT). Subfoveal choroidal thickness was 343 μm in the right eye and 321 μm in the left eye. Maximal choroidal thickness was 414 μm in the right eye and 365 μm in the left eye beneath the RPE lesions. Fluorescein angiography (FA) of the right eye revealed a punctuated hyperfluorescent patch in the central macular area without obvious leakage ([Figure 2](#F0002){ref-type="fig"}).Figure 2Fundus autofluorescence of right eye (**A**) reveals stippled hypo and hyper autofluorescence areas that are more prominent in the macular area accompanying with patchy hyper autofluorescence area inferior to the fovea. There are no significant changes in the autofluorescence picture of the left eye (**B**). Infrared reflectance (IR) images reveal irregular hyperreflective and hyporeflective lesions bilaterally especially in the right eye (**C** and **D**). On Spectral-domain optical coherence tomography (SD-OCT) there is retinal pigment epithelium (RPE) abnormality and ellipsoid zone discontinuity accompanying with retinal thinning that is more prominent in the right eye. The expansion of Haller's layer is detectable exactly beneath the lesions (**E** and **F**). Fluorescein angiography (FA) of the right eye reveals a punctuated hyperfluorescent patch in the central macular area without obvious leakage (**G** and **I**). There is some blocking area in the FA of the left eye due to vitreous organizations (**H** and **J**).

Based on these findings, our diagnosis was Tamoxifen induced Pachychoroid Pigment Epitheliopathy (PPE), therefore the patient was referred to an oncologist for changing the medication. Three months after the first visit, she still was under treatment with oral Tamoxifen surprisingly. Patient BCVA was considerably deteriorated in both eyes (right eye:20/200 and left eye:20/30). The EDI-OCT revealed the progression of the ellipsoid zone disruption in the right eye ([Figure 3](#F0003){ref-type="fig"}). With our strong recommendation, the patient finally stopped taking Tamoxifen by her oncologist.Figure 3Optical coherence tomography (OCT) of the fovea, demonstrates significant retinal thinning in the right eye (**A**) compared to the left eye (**B**). Three months after the first visit, the patient still was under treatment with oral Tamoxifen. Fovea OCT revealed the progression of retinal pigment epithelium (RPE) abnormality and ellipsoid zone discontinuity. The changes were more detectable in the right eye (**C** and **D**). One year after Tamoxifen discontinuation, SD-OCT revealed some surprising recoveries in the photoreceptor layers especially in the right eye (**E** and **F**). The mentioned changes were consistent with the patient's visual acuity improvement.

One year later, visual acuity notably improved to 20/50 in the right eye and 20/25 in the left eye respectively. Evaluation with SD-OCT revealed some surprising recoveries in the photoreceptor layers, especially in her right eye ([Figure 3](#F0003){ref-type="fig"}).

Discussion {#S0003}
==========

Tamoxifen is an effective drug for adjuvant treatment of breast cancer when used in low doses (Early Breast Cancer Trialists' Collaborative Group 2005; US Food and Drug Administration, Centre for Drug Evaluation and Research 2006).[@CIT0001],[@CIT0008] In patients with hormone receptor-positive breast cancer, the five-year course of Tamoxifen therapy is standard of care. However, the global Adjuvant Tamoxifen, longer against shorter (ATLAS) trial has recently suggested that a course of at least 10 years treatment would reduce the mortality and recurrence rate of this cancer.[@CIT0008]

Crystalline deposition in the inner retina is the most known side effect of this drug that could occur due to neuronal degeneration.[@CIT0005] Tamoxifen may also cause foveal schisis, cystic changes, or macular hole secondary to muller cell dysfunction.[@CIT0004] Although the incidence of retinal changes is less than 1% within the first 3 years of therapy,[@CIT0005] reports of subtle retinal changes like cystic changes or outer retinal disruption have been increased recently due to development of advanced retinal imaging technologies.[@CIT0005],[@CIT0006]

The rates of retinopathy in patients who are being treated with 20mg tamoxifen ranged from 0% to 12.2%.[@CIT0001],[@CIT0002],[@CIT0009] Without using SD-OCT, retinopathy incidence probably has been underestimated.[@CIT0007] In a study by Chung and his colleagues, they found retinal outer retina cavitation in 12.2% of patients with SD-OCT. Also, crystalline retinopathy was observed in only one case due to prolonged Tamoxifen consumption (over 5 years).[@CIT0003] Recently Kim et al found that tamoxifen retinopathy may be more prevalent (12%) when using SD-OCT as an adjacent imaging modality than previously estimated by funduscopy only. Also, patients with high body mass index (BMI) and dyslipidemia were substantially more likely to suffer from retinopathy with tamoxifen.[@CIT0009]

Pachychoroid pigment epitheliopathy (PPE) first time was introduced by Warrow et al in 2013.[@CIT0010],[@CIT0011] Pachychoroid is defined as choroidal thicknesses greater than 300 μm or focal extrafoveal choroidal thickness at least 50 μm more than the foveal center.[@CIT0010] It could be an isolated finding or could occur in fellow eyes of patients with unilateral Central Serous Chorioretinopathy (CSCR). The risk factors for these two entities are similar, including endogenous or exogenous hypercortisolism, pregnancy, Type A personality and exogenous testosterone therapy.[@CIT0012]

There are many androgenic and estrogenic receptors in RPE and choroidal cells.[@CIT0013] Tamoxifen consumption, especially in postmenopausal women, can lead to an increase in serum total testosterone, cortisol, and cortisone levels, despite decreasing of estradiol level.[@CIT0013]

The first report of PPE with a presumed association of Tamoxifen therapy has been reported by Ersoz et al.[@CIT0006] They revealed PPE in two cases that had been using Tamoxifen for about 4 and 6 months respectively. They contributed these phenomena to hormonal disturbance and elevation of the testosterone to estrogen level after Tamoxifen therapy. They did not report the patient's outcome after drug cessation.

To the best of our knowledge, this is the first report of visual and anatomical recovery after Tamoxifen cessation in a patient with ellipsoid zone discontinuity and presence of PPE. This may be due to on-time drug cessation before irreparable effects happen.

Isolated crystal deposition without any other anatomical changes in EDI-OCT, may not be a strong reason for Tamoxifen discontinuing. Detection of retinal changes in the macular area like Ellipsoid zone disruption or intraretinal cavitations, CME, or macular hole formation could be potential signs of tamoxifen-induced retinal toxicity.[@CIT0003],[@CIT0005],[@CIT0008]

However, these retinal changes in just the macular area may not be apparent in all patients, and as previous studies have shown, attention to retinal changes in the peripheral area away from the macula in wide-field imaging may indicate crystalline deposits in these patients.[@CIT0014] Besides the assessment of peripheral retina, it is important to appraise choroidal changes in these patients. With the introduction of this case, we also have tried to draw the attention of ophthalmologists to the valuation of the choroid especially the changes in choroidal thickness and the Haller layer in patients with a history of Tamoxiphen consumption in addition to retinal structural changes.

In conclusion, for patients treated with Tamoxifen, our recommendation is doing initially a baseline full ophthalmologic examination including visual acuity, fundus examination, and EDI-OCT. Then, these investigations should be repeated appropriately (maybe annually). Discontinuation of the drug at the beginning of toxicity could be a vision-saving attempt. More precise conclusions are precluded by just a single case report. A larger survey with more cases is necessary to clarify the situation.

The abstract of this paper was presented at the "29th annual congress of the Iranian society of ophthalmology 2019" and "19th Euretina congress Paris" as a poster presentation with interim findings.
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